Sequence homology between the tyrosine-sensitive 3-deoxy-D-arabino-heptulosonate 7-phosphate synthase from Escherichia coli and hemerythrin from Sipunculida.
The first enzyme of the common aromatic biosynthetic pathway in Escherichia coli, the 3-deoxy-D-arabino-heptulosonate 7-phosphate synthase, contains iron as an integral part of the polypeptide chain, and the enzyme shows an absorption maximum around 350 nm (McCandliss, R.J., and Herrmann, K.M. (1978) Proc. Natl. Acad. Sci. U. S. A. 75, 4810-4813). These two properties are also found in hemerythrin, the oxygen carrier of certain marine invertebrates. The amino acid sequence of residues 10 to 18 of the enzyme from E. coli, His-Ile-Thr-Asp-Glu-Gln-Val-Leu-Met, is highly homologous to the sequence of residues 54 to 62 of hemerythrin from Phascolopsis gouldii, His-Phe-Leu-Asn-Glu-Gln-Val-Leu-Met. His54 and Glu58 of hemerythrin have previously been identified through x-ray and protein sequence analysis as iron ligands. We suggest that residues 10 to 18 of the E. coli enzyme represent part of the iron binding fold in this protein, and that His10 and Glu14 are iron ligands.